In man, oral administration of 1 g of phosphorus resulted in a 60-125% increase in serum immunoassayable parathyroid hormone (PTH) concentration. Peak PTH levels were attained in 1 hr, and PTH returned to base line levels in 2 hr. This increase in PTH appeared to be initiated by a very small decrease of total and ionized calcium and was abolished by a calcium infusion. There was no correlation between serum phosphorus and PTH. The experiments show that oral phosphorus administration initiates a calciummediated control system for PTH secretion and that this system operates very sensitively in man.
INTRODUCTION
All available evidence indicates that the concentration of serum calcium regulates secretion of parathyroid hormone (PTH) (1) (2) (3) (4) . The best direct data are derived from studies in cows (3) . Infusions of phosphate increase plasma PTH but only when the serum phosphorus concentration is increased sufficiently so that a reciprocal depression of serum calcium is achieved. Since large increases of serum phosphorus are required for serum calcium to decrease and for PTH to increase, these studies show that the phosphate-initiated, calcium-mediated control of PTH secretion in cows is insensitive.
Indirect evidence suggests that this control system operates more sensitively in the dog (5) . In this species, very small increases of serum phosphorus result in brisk phosphaturia. This response appears to be mediated by very small decreases of serum calcium and depends on the presence of intact parathyroid function.
The present studies were designed to examine the effect of oral phosphate administration on PTH secretion in man.
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METHODS
Five normal adult subj ects, three women and two men, were studied in the postabsorptive state, starting at 9 a.m. They were permitted to drink water and black coffee. Venous Before obtaining a test sample, 5 ml of blood was withdrawn and discarded to assure the obtaining of blood not contaminated with heparin. After a base line specimen of blood was obtained, 1 g of phosphorus was given by mouth as buffered sodium phosphate, pH 7.4. Venous blood was collected at 10-15-min intervals for 2 hr.
One subject was studied a second time under identical circumstances except for the infusion of 2 mg of calcium per kg per hr in the form of calcium gluconate-glucoheptonate in the arm opposite to the sampling site.
Serum calcium was measured by atomic. absorption spectrometry (Instrumentation Laboratory, Inc., Lexington, Mass.; Model 153); ionized calcium by an Orion flowthrough electrode system (two subjects) (Orion Research, Inc., Cambridge, Mass.) (6); and serum phosphorus by a modified Fiske-Subbarow AutoAnalyzer method. Serum PTH was measured by radioimmunoassay (7, 8) .
RESULTS
The serum concentration of PTH in normal subjects by the method used is 10-60 MEq/ml, an arbitrary unit of measurement relating the potency of a test serum to that of a standard hyperparathyroid serum (8, 9) . Base line values of PTH were normal in all subjects. Serum PTH Oral phosphate administration was associated with a decrease of total calcium ranging from 0.3 to 1.1 mg/100 ml. In the two subjects in whom ionized calcium was also measured, total and ionized calcium changed proportionately ( Fig. 1; Table I ). Rising serum PTH was preceded or accompanied by a small decrease of serum calcium. Although the serum calcium was increasing toward normal at the end of the 2 hr experiment in all subjects, it had not returned to base line values by that time. In the subject studied a second time combining oral phosphate with an intravenous calcium infusion, serum calcium increased and PTH decreased (Fig. 2) .
Serum phosphorus increased in four subjects after oral phosphate, but the extent and timing of increase was highly variable. These changes were not well correlated with either serum calcium or PTH. Serum phosphorus remained elevated above base line at the termination of the experiments. Phosphate in the Secretion of PTH 2147 DIS CUS SION The radioimmunoassay of PTH used in these studies is a modification of the procedure of Berson and Yalow (7, 9) . Our assay (8) has the following two limitations: (a) the problem of immunologic heterogeneity of parathyroid secretions has not been defined with our antiserum (10), and (b) the apparent half-time of hormone disappearance from serum when secretion is suppressed by hypercalcemia is approximately 3 hr (11). By contrast, the half-time in the cow is 18 min, a value that is more consonant with the turnover of most polypeptide hormones (3). Despite these unresolved problems, the assay has yielded highly reproducible results and excellent clinicopathologic correlations (11, 12) .
The present data confirm that phosphate per se does not influence PTH secretion in man, a conclusion well established in other species. This is evident from the failure of oral phosphate to increase serum PTH when hypocalcemia is prevented by a calcium infusion and from the lack of correlation between serum phosphorus and PTH.
The data show that oral phosphate administration is followed by a consistent and brisk rise of serum PTH. indirect support for the theory of Bricker, Slatopolsky, Reiss, and Avioli according to which early renal hyperparathyroidism results from minimal hypocalcemia that is induced by phosphate retention (13) . By its phosphaturic action, increased secretion of PTH restores phosphate balance and abolishes hypocalcemia. Calcium and phosphorus homeostasis are thus maintained at the expense of some degree of hyperparathyroidism.
